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APPEAL BRIEF 

Box Appeal 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Appellants appeal in the captioned application from the 
Examiner's final rejection, dated December 31, 2002, of claims 1- 
16, under 35 USC §103 (a) as being unpatentable over Appellants' 
admitted prior art, Chang et al ^697, Estes et al '208 and 
Farnworth et al '930. 
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U.S. S.N. 09/634,556 

It is urged that the rejection be reversed and that all 
the claims be allowed. 

(1) REAL PARTY IN INTEREST 

The real party in interest in the present appeal is the 
recorded Assignee of Industrial Technology Research Institute. 

(2) RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences that are 
known to the Appellants, the Appellants' legal representative, or 
the assignee. 

(3) STATUS OF CLAIMS 

Claims 1-16 are pending in the application. 
Claims 1-16 stand rejected, 

(4) STATUS OF AMENDMENTS 

A Request For Reconsideration was filed on or about 
February 28, 2003, which contains no claim amendments. 

An Advisory Action was received from the Examiner dated 
March 11, 2003 rejecting all claims. 

A Notice of Appeal was filed on or about March 31, 2003. 



2 




U.S. S.N. 09/634,556 

(5) SUMMARY OF THE INVENTION 

The invention relates to a single-stencil and single-mask 
process for forming electrically conductive, compliant bumps on a 
wafer and devices formed by the method. 

(Specification, page 1, lines 6-8) 

In a preferred embodiment, a method for forming 
electrically conductive bumps on a wafer can be carried out by the 
operating steps of first providing a wafer that has an active 
surface, a plurality of conductive elements formed on the active 
surface, and a passivation layer insulating the plurality of 
conductive elements from each other; sputter depositing a first 
metal layer on top of the plurality of conductive elements and the 
passivation layer; printing a plurality of bumps of an insulating 
material each on top of one of the plurality of conductive 
elements; heat treating the plurality of bumps at a temperature of 
at least 100 °C; sputter depositing a second metal layer on top of 
the plurality of bumps and the first metal layer; and patterning 
and removing the first and the second metal layer in areas in- 
between the plurality of bumps. 

(Specification, page 11, lines 1-14) 
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U.S. S.N. 09/634,556 

(6) ISSUE 

Issue I 

Is the rejection of claims 1-6 and 14-16 under 35 USC 
§103(a)as being unpatentable over appellants' admitted prior art 
in view of Chang et al '697, proper when such references do not 
teach or suggest the specifically claimed limitations in the 
present application? 

Issue II 

Is the rejection of claims 7-13 under 35 USC §103 (a) as 
being unpatentable over appellants' admitted prior art in view of 
Chang et al, Estes et al '2 08 and Farnworth et al '930, proper when 
such references do not teach or suggest the specifically claimed 
limitations in the present application? 

(7) GROUPING OF CLAIMS 

The rejection of claims 1-6 and 14-16 are contested as a 

group . 

The rejection of claims 7-13 is contested as a separate 

group . 
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U.S. S.N. 09/634,556 
(8) ARGUMENTS 

Issue I 

Claims 1-6 and 14-16 are rejected under 35 USC §103 (a) as 
being unpatentable over appellants' admitted prior art in view of 
Chang et al '697. It is contended that the appellants' prior art 
disclosure substantially discloses the claimed method for 
performing electrically conductive bumps on a wafer including the 
steps of printing a plurality of bumps of an insulating material 
each on top of one of said plurality of conductive elements. It is 
further contended that the appellants' prior art disclosure only 
failed to teach heating the plurality of bumps at a temperature of 
at least 100*^C, which is disclosed by Chang et al . 

The rejection of claims 1-6 and 14-16 under 35 USC 
§103 (a) based on appellants' prior art disclosure and Chang et al 
is improper and must be reversed. 

The appellants respectfully submit that, contrary to the 
Examiner's contention, the appellants' own prior art disclosure 
does not disclose a method in which a plurality of bumps are 
printed. To the contrary, as disclosed in the specification at 
line 11, page 6 through line 9, page 7: 
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"An insulating material layer 20, possibly of a 
polymeric-based material, is then coated on the 
semiconductor substrate 10 encapsulating the first 
metal layer 18. The insulating material layer 20 
can be advantageously applied ... by a method such 
as spin coating. 

After a photolithographic process is conducted on 
the polymeric material layer 20, the layer is dry 
or wet etched forming a plurality of electrically 
insulating bumps 22 on top of the first metal layer 
18. ..." 

Similarly, Chang at al '697 does not teach a method of 
printing a plurality of bumps. For instance, as recited in claim 
1 of Chang et al : 

"... forming a polymer layer on the surface of said 
integrated circuit element or substrate; 

forming a first photoresist mask on said polymer 
layer directly over said input/output pads; 

etching said polymer not protected by said first 
photoresist mask; 
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U.S. S.N. 09/634,556 

Contrary to the appellants' own prior art disclosure and 
Chang et al , the present invention, as clearly recited in 
independent claim 1, teaches a process in which: 

"Claim 1. A method for forming electrically 
conductive bumps on a wafer comprising the steps 

of: 

providing a wafer . . . , 

sputter depositing a first metal layer . . . , 
printing a plurality of bumps of an 

insulating material each on top of one of said 

plurality of conductive elements, 
. . . , 

. , . , and 
// 

In the Response To Argument section of the 12/31/2002 
Office Action, the Examiner argues that "contradictory to 
appellants' argument on pages 2-4 that the appellants' own prior 
art disclosure does not disclose a method in which a plurality of 
bumps are printed, appellants' admitted prior art discloses the 
method in which the plurality of bumps are printed by a 
photolithographic process" and furthermore, "those skilled in the 
art must recognize that the bumps 22 of APA are formed by using 
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photoresist masks wherein shapes of the bumps 22 are printed from 
the shapes of photoresist masks. The plurality of bumps 22 are, 
therefore, printed each on top of one of the plurality of 
conductive element 14". The Examiner then cited a definition for 
"print" from Merriam Webster's Collegiate Dictionary "produce 
printed matter" or "display on a surface for viewing" . 

The appellants respectfully submit that the Examiner's 
argument is flawed since the phase "printing a plurality of bumps" 
recited in the claims is to be interpreted by one skilled in the 
art, and not by a definition from the Webster's Dictionary. To one 
skilled in the art in the fabrication technology of semiconductors, 
the word "printing" used in the context of "printing a plurality of 
blimps" would mean stencil printing or screen printing, and not 
printing an image on a surface for viewing as cited by the Examiner 
from Webster's Dictionary. To one skilled in the art in the 
semiconductor processing technology, printing would mean stencil 
printing or screen printing by using a stencil, a screen in the 
shape of a template. A photolithographic process would have 
nothing to do with the technology of stencil printing or screen 
printing. As a matter of fact, the appellants have exhaustively 
explained the difference between the present invention printing 
technology vs that of a photolithographic thin film process in the 
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specification at page 19, line 1 through page 20, line 15. 
Specifically, at line 7 of page 19: 

"The disadvantage of the printing method is that 
the pitch distance between the bumps 60 is limited 
to a minimum of about 100 fzm. This is compared to 
a smaller pitch distance of about 10 /xm achievable 
by the thin film method of photolithography." 

Issue II 

Claims 7-13 are rejected under 35 USC §103 (a) as being 
unpatentable over appellants' admitted prior art in view of Chang 
et al, and further in view of Estes et al '208 or Farnworth et al 
'930. It is contended that the appellants' prior art disclosure in 
view of Chang et al substantially discloses the claimed method 
except teaching using stencil printing to print the plurality of 
bumps . 

The rejection of claims 7-13 under 35 USC §103 (a) based 
on appellants' admitted prior art, Chang et al, Estes et al and 
Farnworth et al is improper and must be reversed. 
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While the appellants agree with the Examiner that the 
appellants' admitted prior art in view of Chang et al does not 
teach using stencil printing to print the plurality of bumps, the 
appellants submit that the unique printing step and sputter coating 
step followed thereafter are not taught or disclosed by Estes et al 
or Farnworth et al . 

The appellants respectfully submit that the plurality of 
bumps printed by the present invention method is distinctly 
different than that printed by the Estes et al or Farnworth et al 
methods. The bumps printed by the present invention are formed of 
an insulating material, a secondary process of sputter depositing 
a layer of metal on top of the insulating bumps is required to make 
the bumps electrically conductive. This is clearly stated in 
independent claim 1: 
• * • / 

printing a plurality of bumps of an 
insulating material . . . , 
. • * I 

sputter depositing a second metal layer on 
top of said plurality of bumps and said first metal 
layer, and 
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The two-step forming process of the present invention 
bumps is patentably distinct from that of the one- step bump forming 
process of Estes et al and Farnworth et al in which electrically 
conductive polymer bumps are stencil printed on flip-chips. 

Moreover, the appellants respectfully submit that since 
the Estes et al or Farnworth et al's printing of electrically 
conductive polymer bumps is conducted on flip-chips, while the 
present invention printing method of insulating polymeric bumps is 
conducted on a wafer (wafer level packaging process) . The two 
techniques are patentably distinct. 

The rejection of claims 7-13 under 35 USC §103 (a) based 
on the appellants' admitted prior art, Chang et al, Estes et al and 
Farnworth et al is improper and must be reversed. 

CLOSING 

In summary, the Appellants have shown that their claimed 
invention is fully supported by a body of evidence of non- 
obviousness. It is therefore respectfully submitted that such 
evidence of non-obviousness overcomes any showing of obviousness 
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presented by the Examiner. The Appellants therefore submit that 
the final rejection of their claims 1-16 is improper under 35 USC 
§103 (a) . 

The reversal of the final rejection is respectfully 
solicited from the Board. 




Randy W. Tung 
Registration No. 31,311 
Te 1 ephone : (248) 540-4040 



RWT\kd 
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CLAIM APPENDIX 



1. A method for forming electrically conductive bumps on 
a wafer comprising the steps of: 

providing a wafer having an active surface, a plurality 
of conductive elements formed on the active surface, and a 
passivation layer insulating said plurality of conductive elements 
from each other, 

sputter depositing a first metal layer on top of said 
plurality of conductive elements and said passivation layer, 

printing a plurality of bumps of an insulating material 
each on top of one of said plurality of conductive elements, 

heat treating said plurality V)f bumps at a temperature of 
at least 100°C, '\\ 

sputter depositing a second met^l layer on top of said 
plurality of bumps and said first metal layer, and 

patterning and removing said first and said second metal 
layer in areas in-between said plurality of bumps. 

2. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of forming 
said plurality of conductive elements spaced-apart by at least 100 
jLtm, 
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3. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of forming 
said plurality of conductive elements in aluminum or copper. 

4. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of forming 
said passivation layer in an insulating material. 

5. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of sputter 
depositing said first metal layer in a material selected from the 
group consisting of Al , Ni, Ti, W, Cu, Cr and alloys thereof. 

6. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of sputter 
depositing said first metal layer to a thickness not higher than 50 

7. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique. 



14 



U.S. S.N. 09/634,556 

8. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique in 
a polymeric material . 

9. A method for forming electrically conductive bumps on 
a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique in 
polyimide . 

10. A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique to 
a width of at least 50 ^m. 

11. A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique to 
a thickness of at least 20 /xm. 

12. A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique in 
a polymeric-based paste. 
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13. A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
printing said plurality of bumps by a stencil printing technique in 
a solvent -containing polymeric paste. 

14 . A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
depositing said second metal layer in a material selected from the 
group consisting of Al, Ni, Ti, W, Pt, Pd, Cu, Cr, Ag, Au, In, Sn, 
Pb and alloys thereof. 

15. A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
patterning said first and said second metal layer by a 
photolithographic method. 

16. A method for forming electrically conductive bumps 
on a wafer according to claim 1 further comprising the step of 
removing said first and said second metal layers by a 
photolithographic and a wet etch method. 



16 



